abstract Background: The purpose of this study was to investigate visual field defects in different clinical presentations of giant cell arteritis. Methodology: Retrospective study of 36 patients from 1996 -2010 with giant cell arteritis (67% female, average age 79, range 62-92 years), with typical clinical picture and/or positive biopsy (78%, 18/23 performed). Visual fields charted by Goldmann perimeter were categorized into specific categories. Respect for horizontal meridian was noted.
introduction
Giant cell arteritis (GCA, temporal arteritis, Horton's disease) is the most common primary vasculitis of adulthood. Incidence among people older than 50 years is estimated at 3-30/100.000 per year [1] . Women are more often affected than men [2] . The hallmark of GCA is inflammation of vessel walls that induces intimal hyperplasia and luminal occlusion. Most patients have lesions in branches of the carotid and vertebral arteries. Clinical symptoms are caused by end-organ ischaemia and systemic inflammation [3] , and include headache, jaw claudication, visual loss, rheumatic polymialgia and systemic signs such as fever, fatigue and weight loss [4] .
Ocular symptoms are present in 30-75% of patients and include visual loss, amaurosis fugax, ophthalmoplegia, ptosis, miosis, diplopia, ocular pain and Horner's syndrome [5] [6] [7] . Approximately 15-50 % of patients suffer from permanent visual loss [5, [8] [9] [10] which is caused by ischaemia of any part of visual pathway [11] . The anterior part of the optic nerve is most commonly affected (anterior ischaemic optic neuropathy, AION), caused by occlusion of the posterior ciliary or ophthalmic arteries [5] . Another cause of visual loss is ischaemia of the posterior part of the optic nerve (posterior ischaemic optic neuropathy, PION) due to occlusion of arteries that supply the retrobulbar part of optic nerve ( Figure 1 ).
Other causes of visual loss include occlusion of central retinal artery (CRAO) or cilioretinal artery which supply the retina [5, 12, 13] . Visual loss is often severe and most patients present with visual acuity of counting fingers to no light perception [5] .
In the differential diagnosis it is important to consider nonarteritic ischaemic optic neuropathy, which is not associated with giant cell arteritis. The nonarteritic form is presumably caused by non-perfusion due to fluctuation of arterial blood pressure in people with systemic risk factors, particularly nocturnal arterial hypotension [14] . In AION, visual field loss tends to be altitudinal and has a sharp demarcation at the horizontal meridian [15] . The most common visual field defect in nonarteritic AION (NA-AION) is a combination of a relative inferior altitudinal defect with absolute inferior nasal defect [16] . This finding can be explained by the common location of the temporal part of the optic disc in the watershed zone between the posterior ciliary arteries [17] [18] [19] [20] . In the arteritic AION (A-AION) eyes visual field defect depends upon the area of the optic nerve head supplied by the occluded posterior ciliary artery, which varies widely from eye to eye [21] . The most common visual field defect in arteritic and nonarteritic PION is central visual loss, alone or in combination with other types of visual field defects, and much less commonly the reverse pattern, i.e., the central field normal with marked loss of peripheral fields [22] . The purpose of this study was to investigate visual field defects in different clinical presentations of giant cell arteritis. It is commonly accepted that visual field loss in AION tends to be altitudinal with sharp demarcation at the horizontal meridian [15] . For A-AION there is limited literature on specific types of visual field defects. A study of 25 patients with A-AION showed a wide variety of visual fields abnormalities, the most common of them being inferior altitudinal defect [23] . In a study of 45 patients with GCA, the majority of testable eyes, aside from central scotomas associated with loss, showed altitudinal or arcuate patterns [24] . For NA-AION it was shown with a detailed study that the most common specific visual field defect is inferior nasal defect, which together with inferior nasal step occurred in 36% of cases. Thus, contrary to the prevalent impression, an absolute inferior nasal sector defect is the most common type of visual field defect in NA-AION [16] .
experimental Procedures
We retrospectively studied 36 consecutive 
results

Clinical presentation:
The most common ischaemic lesions were AION (16 unilateral, 4 bilateral) and PION (5 unilateral, 5 bilateral). Other lesions included CRAO, INO and combinations. There was no significant difference in age among clinical presentations (see Table 1 Table 2 ). Table 3 Table 2 . 
Vertical defect 1
Only peripheral island of field present 6(1)
Only central island of field present 2 3
Generalized constriction 1
Scotomas
Central scotoma 1
Paracentral scotoma 3
Centrocecal scotoma 2
Enlarged blind spot 2
Examination not possible 9 1 3 Table 3 . Visual field defects in giant cell arteritis. Combined defects were designated in regard to more prominent defect. Numbers in brackets represent eyes with respect for horizontal meridian. AION = Anterior ischaemic optic neuropathy; PION = Posterior ischaemic optic neuropathy; CRAO = Central retinal artery occlusion; INO = Internuclear ophthalmoplegia. 
discussion
The purpose of this study was to investigate Negative biopsy in GCA is possible as a result of "skip lesions" in the temporal artery [25, 26] . We also showed this in our study as in two patients with multiple episodes of disease, biopsies were first negative and later positive.
Average age (79 years) and distribution among men and women (two thirds of patients were women) was in concordance with published studies [2, 5] . All patients were older than 62 years.
Patients presented with different clinical pictures depending on the site of ischaemic lesion. altitudinal and arcuate patterns [24] . We found that the most common were peripheral islands (6/17, 35%) and sector defect (6/17, 35%). Only 3/17 (18%) patients presented with inferior altitudinal defect and 1/17 (6%) with superior altitudinal defect. In Figure 2 we present all visual fields in our patients; it can be seen that peripheral islands and sector defects are most common whereas altitudinal defects present minority of cases. In comparison to nonarteritic AION there were also some differences.
Inferior nasal defect, which is most common in nonarteritic AION (36%) [16] , occurred only in In conclusion, our study presents systematic evaluation of visual fields in patients with giant cell arteritis. In more than half of the GCA patients with visual loss, visual acuity was reduced to counting fingers or less. AION presented most commonly with peripheral islands (35%) and sector defects (35%). Inferior altitudinal defects occurred less commonly than expected (18%).
Visual field defects in AION almost universally showed respect for horizontal meridian, except where only small residual islands remained.
There was a tendency to affect nasal and inferior halves of visual fields. PION was more numerous in our study as that reported by others (31%) and most often presented with scotoma with or without peripheral defect that were most often associated with left eyes of the patients, as also reported by Hayreh [5] . Table 4 . Visual acuity in giant cell arteritis, our study compared to published data [5] . AION = Anterior ischaemic optic neuropathy; PION = Posterior ischaemic optic neuropathy; CRAO = Central retinal artery occlusion; INO = Internuclear ophthalmoplegia. Unilateral AION was equally distributed between both eyes whereas unilateral PION was more often found in the left eye (4 versus 1). This number is too low for any statistical analysis but it is interesting to note that same distribution was found in a study by Hayreh (5 versus 0) [5] .
More than half of the GCA patients (28/50, 56%) in our study presented with visual acuity of counting fingers to no light perception. With respect to clinical presentation, this was found in 50%, 31%, 67% and 0% in AION, PION, CRAO and INO respectively. For 4/36 (11%) patients such visual loss was bilateral. Our data is similar to previously published study [5] (Table 4) .
Color vision was reduced in most patients and it was worse in AION than in PION.
Visual field examination was possible in 37/50 (74%) of affected eyes. 
